gm thick were cut and stained using the alkaline phosphatase anti-alkaline phosphatase (APAAP) method, as described previously.7
The APAAP technique was used because endogenous peroxidase in inflammatory cells in the mucosa of both groups of patients -made immunoperoxidase stained sections impossible to interpret. The monoclonal antibodies used in this study are shown in table 2. Secondary antibody used was a rabbit anti-mouse IgG (Dako Ltd) and the monoclonal APAAP antibody used was also purchased from Dako Ltd. Fast red was used to visualise antibody binding.
Immunostained plasma cells, CD3 +, or CD25 + cells in the lamina propria were counted as the percentage of stained cells of the total number of nucleated cells in the lamina propria. At least 500 cells were counted in each biopsy specimen. Differences between group means were determined by analysis ofvariance.
The relative numbers of cells expressing CD3, CD4, CD8, or yb TcR in the caecal epithelium were quantified by counting the number of positively stained cells in a given length of epithelium (both surface and crypt). Length of epithelium was measured with a calibrated micrometer eyepiece. At least 200 positively stained lymphocytes were counted in each biopsy specimen. Differences between group means were determined by analysis of variance.
HLA-DR and VLA-1 staining of epithelial cells was graded semi-quantitatively on a four point scale (±, +, + +, or + + +). The range of staining was from very weak cytoplasmic and basolateral membrane staining (±) to intense cytoplasmic and membrane staining (+ + + ).
For statistical analysis the grades were converted to numbers (± = 0-5, + = 1, + + = 2, and + + + = 3), and the groups were compared using the Kolmogorov-Smirnov 2 group test. intraepithelial lamina cells are CD8 + and as expected, there was also a decrease in epithelial CD8 + intraepithelial cells in TDS. CD4 + intraepithelial cells were rare in both groups. yb TcR + intraepithelial cells were also decreased in patients with TDS. This result also shows that most of the CD3 + cells in the colon use the ac TcR.
HLA-DR and VLA-1 expression on epithelium
The epithelial expression of HLA-DR and VLA-1 can be used as an index of colonic 23 The best explanation for the increased inflammatory infiltrate in the control children is that it reflects the poor standards of hygiene and the contaminated environment in which they live, which in turn reflects the low socioeconomic status of most of the children. Bloody diarrhoea in the developed world is often associated with the idiopathic colitides, ulcerative colitis or Crohn's colitis. None of the features characteristic of these disorders, '8 9 however, such as crypt abscesses in ulcerative colitis, or a dense lymphocytic infiltrate and granulomata of Crohn's colitis, was apparent in the mucosa of the children with trichuriasis. The mucoid diarrhoea is undoubtedly due to increased mucus secretion. We have shown that increased crypt cell proliferation is indicative of increased cell production and turnover in the colon of these children. The blood in the stools of the children probably leaked out from areas where the worm head had burrowed into the mucosa, because no ulcers were seen in the mucosa. It has been shown, however, that blood loss in trichuriasis is only 5 pl/worm/day,23 so that in a child with 1000 worms only 5 ml would be lost a day. It is difficult to explain how such a small volume could cause overtly bloody stools. Electron microscopical examination shows that erythrocytes can be seen to cross intact large bowel epithelium in mild ulcerative colitis.24 Perhaps non-specific increased colonic blood flow in trichuriasis could result in red cell leakage from the sub-epithelial vascular arcades and across the epithelium. Electron microscopical studies are currently under way to address this problem.
Animal experiments have shown that T cells have an important role in defence against parasitic nematodes.25 We had therefore expected to identify activated T cells around the anterior end of the worm embedded below the epithelium. This, however, was not the case. T cell numbers in the lamina propria were the same in controls and childred infected with Trichuris, even in the areas around the worm head, and activated T cells were rather uncommon in most of them. Because Trichuris trichiura lives with its anterior end buried within the colonic epithelium we considered that the parasite might induce an intraepithelial T cell infiltrate, but this was not the case and the numbers of these cells were actually reduced in the infected children. This could be due to increased loss of intraepithelial cells into the lumen or decreased migration into the epithelium.
There has been intense interest in cells expressing the yb TcR + in the gut epithelium in recent years. In man these cells only constitute about 10% of the CD3 + intraepithelial cells; but this proportion is increased in untreated coeliac disease.2"2 There are also increased numbers of yb TcR + T cells in the chronic lesions of leprosy and leishmaniasis. 9 Intraepithelial yb TcR + T cells, however, were also decreased in children with TDS.
Taking all the results together, there was little immunohistological evidence for a local inflammatory response in the mucosa. IgA and IgG plasma cell numbers were the same as in controls, although there was a slight increase in IgM plasma cells; T cell numbers were the same; and the stigmata of local immune reactions seen in the idiopathic colitides, such as increased epithelial HLA-DR and VLA-1 expression, were not apparent. This suggests that there is no cell mediated anti-parasite mechanism operating in the mucosa of these children. There is in fact no evidence for acquired immunity to Trichuris. The children with TDS may be a selected population: their heavy worm burdens may result from failure to mount a protective response (as opposed to a serum antibody response which may be of no protective value). On the other hand, the children with heavy infestations may merely be the ones who are exposed to a lot of eggs.
Studies are in progress to determine if children with TDS have parasite specific T cells in their blood and colonic lamina propria.
In conclusion, our findings concur with previous descriptions of trichuriasis as an essentially non-pathological helminthic infestation.' The children examined in this study were selected in the sense that they had exceptionally high worm burdens which caused TDS and growth retardation. Even in these selected children, however, the colonic immunopathological changes were minimal.
Why the antigenic load of hundreds and sometimes thousands of metabolically active, [4] [5] 
